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(54) FLAME-RETARDANT RESIN COMPOSITION AND MOLDED ARTICLE MADE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flame-retardant resin composition which has a high flame retardancy 
and is excellent in mechanical properties and heat resistance by compounding a styrene resin with specified 
amounts of an inorganic filler and red phosphorus. 

SOLUTION: A styrene resin in an amount of 100 pts.wt. is compounded with 1-50 pts.wt. inorganic filler and 0.1- 
20 pts.wt. red phosphorus. An AS resin and a modified AS resin are especially preferable as the styrene resin. 
The modified AS resin is a copolymer of an aromatic vinyl monomer, (meth) acrylonitrile, and another vinyl 
monomer. Glass fibers and a glass powder are preferable as the inorganic filler. Red phosphorus used here is 
preferably one prepared by coating unground red phosphorus with aluminum hydroxide and then with a phenolic 
thermosetting resin and, when subjected to extraction in hot water, preferably has an electrical conductivity of 
0.1-1,000 ^iS/cm. Preferably, the composition further contains at least one resin selected from phenolic resins 
and phenoxy resins. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flame-retardant-resin constituent which was made to give advanced fire 
retardancy to styrene resin, without using a halogen system organic compound, and was excellent in a mechanical property 
and thermal resistance, and its mold goods. 
[0002] 

[Description of the Prior Art] The styrene resin represented by ABS plastics and the AS resin is used by the outstanding 
fabrication nature, a surface appearance, and mechanical physical properties in wide range fields, such as a home electrical 
machinery and apparatus, OA equipment, and an automobile. On the other hand, since styrene resin is a flammability very 
much also in thermoplastics, fire retardancy is required from the problem of safety in many cases. 

[0003] As an approach of giving fire retardancy to thermoplastics, a halogen system organic compound and the approach of 
carrying out the compound of the antimony compound to resin as a fire-resistant assistant further are common as a flame 
retarder. However, in relation to the environmental problem in recent years, flame retardant resin which does not contain a 
halogen system organic compound came to be desired strongly. 

[0004] It considers as the approach of carrying out flameproofing of the thermoplastics, without using a halogen system 
organic compound, and although the approach of adding a phosphoric ester system flame retarder is common, in order to give 
the target fire retardancy, a lot of flame retarders are needed by this approach. 

[0005] Moreover, although the approach the approach of adding red phosphorus added a heating expansibility graphite and 
red phosphorus further to JP,58-108248,A was indicated by JP,9-2961 19,A, it was small, and the fire-resistant improvement 
effectiveness divided and the resin constituent obtained by this provisional publication of a patent was inadequate [ the 
effectiveness ] about styrene resin. 
[0006] 

[Problem(s) to be Solved by the Invention] That is, this invention makes it a technical problem to obtain the flame-retardant- 
resin constituent which was made to give advanced fire retardancy to styrene resin, without using a halogen system organic 
compound, and was excellent in mechanical physical properties and thermal resistance. 
[0007] 

[Means for Solving the Problem] It found out that the flame-retardant-resin constituent which this invention persons have 
advanced fire retardancy by adding an inorganic filler and red phosphorus to styrene resin as a result of repeating 
examination wholeheartedly in view of the above situation, and was excellent in mechanical physical properties and thermal 
resistance was obtained. 

[0008] That is, this invention is "a flame-retardant-resin constituent which consists of the (A) styrene resin 100 weight 
section, the (B) inorganic bulking agent 1 - 50 weight sections, and (C) red phosphorus 0.1-20 weight sections." 
[0009] 

[Embodiment of the Invention] Hereafter, the flame-retardant-resin constituent of this invention is explained concretely. 
[0010] (A) Styrene resin is a polymer which contains an aromatic series vinyl system monomer as a component. Although 
styrene is begun as this aromatic series vinyl system monomer and alpha-methyl-styrene, p-methyl styrene, vinyltoluene, t- 
butyl styrene, o-ethyl styrene, o-chloro styrene and o, and p-dichloro styrene etc. is mentioned, especially styrene and alpha 
methyl styrene are used preferably. These may use together one sort or two sorts or more. 

[001 1] Moreover, an aromatic series vinyl system monomer and other copolymerizable vinyl system monomers may be 
copolymerized in order to give properties, such as chemical resistance and thermal resistance, to styrene resin. As these vinyl 
system monomers, acrylonitrile, a methacrylonitrile, and ethacrynitrile, An acrylic acid, a methyl acrylate (meta), an ethyl 
acrylate (meta), (Meta) Acrylic-acid n-propyl, acrylic-acid (meta) n-butyl, (Meta) Acrylic-acid t-butyl, acrylic-acid (meta) n- 
hexyl, (Meta) Acrylic-acid chloro methyl, metaglycidyl acrylate (meta), (Meta) Maleic-anhydride, itaconic-acid-anhydride, 
N-methyl maleimide, N-ethyl malei mide, N-cyclohexyl maleimide, and N-phenyl maleimide ** etc. is mentioned, and 
especially acrylonitrile is used preferably. 

[0012] Especially the rate of the aromatic series vinyl system monomer in this styrene resin has 60 - 90 desirable % of the 
weight 50 to 100% of the weight from a viewpoint of fabrication nature. The weight average molecular weight of the 
polystyrene conversion of styrene resin to coincidence is desirable when using the thing of 50,000-300,000 maintains 
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physical-properties balance, about weight average molecular weight, it is based on a gel par MIRESHON chromatography (it 
omits Following GPC) -- generally it can measure by well-known technique. 

[00 1 3] Moreover, in order to raise shock resistance to styrene resin, the rubber strengthening styrene resin which made 
styrene resin distribute the particle of a gum polymer may be used. Here, as a gum polymer to be used, the polymer or 
copolymer which used conjugated diene as the principal component is suitable. Among these, especially the content of 
conjugated diene has 75 desirable % of the weight or more 60% of the weight or more. Specifically, polybutadiene rubber, a 
styrene-butadiene copolymer, a hydrogenation styrene butadiene rubber, an acrylonitrile-butadiene copolymer, a butyl 
acrylate-butadiene copolymer, polyisoprene rubber, etc. can be used. 

[0014] Here, since a gum polymer and the styrene resin which is a matrix are immiscible, if the graft of a matrix and the 
dissolving component is carried out to a gum polymer, shock resistance can be raised more. That is, it is desirable to use for 
the bottom of existence of a gum polymer the graft copolymer which carried out the graft polymerization of an aromatic 
series vinyl system monomer, and this and other copolymerizable monomers. It is desirable to use the same component as the 
styrene resin which is the above-mentioned matrix as each monomer at same rate, and about a presentation and the amount of 
grafts, although there is especially no limit, it is desirable to adjust to a presentation which does not spoil the dispersibility of 
a gum polymer, and the amount of grafts. 

[0015] As an example of the above-mentioned styrene resin, although polystyrene, high impact polystyrene, an AS resin, a 
denaturation AS resin, AAS resin, AES resin, ABS plastics, etc. are mentioned, the AS resin which contained acrylonitrile as 
a copolymerization component from a fire-resistant viewpoint, and was excellent in the balance of mechanical physical 
properties and fabrication nature, ABS plastics, and Denaturation AS are desirable, and especially an AS resin and a 
denaturation AS resin are desirable. Here, a denaturation AS resin means a copolymer with one sort or two sorts or more of 
vinyl system monomers, an aromatic series vinyl system monomer, acrylonitrile (meta), and an aromatic series vinyl system 
monomer and other copolymerizable vinyl system monomers. 

[0016] It is possible for there to be especially no limit about the manufacture approach of styrene resin, and to manufacture 
by the approach better known than before. That is, a bulk polymerization is industrially advantageous although it can 
manufacture by every approach of an emulsion polymerization, solution polymerization, a bulk polymerization, and a 
suspension polymerization. 

[0017] Moreover, although it can manufacture just by **, a conventionally well-known emulsion polymerization, a 
conventionally well-known bulk polymerization, etc. to the technique of carrying out the graft of an aromatic series vinyl 
system monomer, and this and other copolymerizable monomers to a gum polymer, manufacturing by the quality top 
emulsion polymerization is advantageous. 

[0018] In addition, styrene resin may use together one sort obtained by the above-mentioned approach, or two sorts or more. 
[0019] The (B) inorganic bulking agents used by this invention are the reinforcing materials of the thermoplastics made with 
mineral matter, and they raise the fire retardancy of styrene resin by leaps and bounds by using together with red phosphorus 
while raising the mechanical strength of styrene resin, and thermal resistance. 

[0020] As such an inorganic bulking agent (B), although glass fiber, glass powder, glass bead, glass flake, alumina, alumina 
fiber, carbon fiber, graphite fiber, stainless steel fiber, whisker, titanic-acid potash fiber, WARASUTE night, asbestos, hard 
clay, and baking clay, talc, a kaolin, a mica, a calcium carbonate, a magnesium carbonate, an aluminum oxide, a mineral, etc. 
are mentioned, a glass fiber and glass powder are preferably used from a viewpoint of the reinforcement effectiveness of 
styrene resin, and the fire-resistant disposition top effectiveness. 

[0021] There is especially no limit in an inorganic bulking agent (B), and it can use what is generally used as reinforcing 
materials of thermoplastics for it. Moreover, these may use together one sort or two sorts or more. 

[0022] moreover, the addition of the inorganic bulking agent (B) in this invention - the styrene resin (A) 100 weight section - 
- receiving - 1 - 50 weight section - desirable -- 5 - 40 weight section - it is 10 - 30 weight section still more preferably. 
Under in 1 weight section, if fire retardancy, mechanical physical properties, and thermal resistance are insufficient for the 
addition of an inorganic bulking agent (B) and it exceeds 50 weight sections, fabrication nature may get worse remarkably 
and may not be able to carry out injection molding of it. 

[0023] If (C) red phosphorus used by this invention remains as it is, it is unstable, and since it dissolves in water gradually or 
has water and the property to react gradually, what performed processing which prevents this is used preferably. As an art of 
such red phosphorus, the red phosphorus of a publication is not ground to JP,5-229806,A. How to atomize red phosphorus, 
without making the crushing side where reactivity with water or oxygen is high form in a red phosphorus front face, How to 
carry out minute amount addition of an aluminum hydroxide or the magnesium hydroxide at red phosphorus, and control 
oxidation of red phosphorus in catalyst, How to cover red phosphorus with paraffin or a wax and control contact for moisture, 
How to stabilize by mixing with epsilon caprolactam or a trioxane, The approach and red phosphorus which are stabilized by 
covering red phosphorus with thermosetting resin, such as a phenol system, a melamine system, an epoxy system, and an 
unsaturated polyester system, are processed in the water solution of metal salts, such as copper, nickel, silver, iron, 
aluminum, and titanium. The approach and red phosphorus which deposit a metallic phosphorus compound on a red 
phosphorus front face, and it is made to stabilize An aluminum hydroxide, Although the approach which combined the 
approach of covering with a magnesium hydroxide, hydroxy lation titanium, zinc hydroxide, etc., the approach which a red 
phosphorus front face is made to stabilize by carrying out electroless deposition covering with iron, cobalt, nickel, 
manganese, tin, etc., and these is mentioned How to atomize red phosphorus, without making a crushing side form in a red 
phosphorus front face preferably, without grinding red phosphorus, How to stabilize by covering red phosphorus with 
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thermosetting resin, such as a phenol system, a melamine system, an epoxy system, and an unsaturated polyester system, It is 
the approach of stabilizing by covering red phosphorus with an aluminum hydroxide, a magnesium hydroxide, hydroxylation 
titanium, zinc hydroxide, etc. preferably especially It is the approach which combined the approach of atomizing red 
phosphorus, without not grinding red phosphorus but making a crushing side forming in a front face, the approaches of 
stabilizing by covering red phosphorus with thermosetting resin, such as a phenol system, a melamine system, an epoxy 
system, and an unsaturated polyester system, or these both. The red phosphorus covered by phenol system thermosetting 
resin and epoxy system thermosetting resin in these thermosetting resin is red phosphorus which could use it preferably from 
the damp-proof field, and was especially covered with phenol system thermosetting resin preferably. In addition, non-ground 
red phosphorus points out the red phosphorus manufactured without making a crushing side form. 
[0024] The red phosphorus which the red phosphorus which covered with the aluminum hydroxide or the magnesium 
hydroxide to red phosphorus non-ground [ which atomized red phosphorus, without not grinding red phosphorus especially 
preferably in such red phosphorus, but making a crushing side with high reactivity with water or oxygen form in a red 
phosphorus front face ], and was further covered with phenol system thermosetting resin or epoxy system thermosetting resin 
is most desirable especially desirable, covered with the aluminum hydroxide to non-ground red phosphorus, and was further 
covered with phenol system thermosetting resin is desirable. 

[0025] Moreover, a 35-0.01 -micrometer thing is desirable still more desirable from the point of suppressing chemical / 
physical degradation of fire retardancy, a mechanical characteristic, and the red phosphorus by grinding at the time of recycle 
use, and the mean particle diameter of red phosphorus before being blended with resin is a 30-0. 1 -micrometer thing. 
[0026] In addition, the mean particle diameter of red phosphorus can be measured with a common laser diffraction type 
particle-size-distribution measuring device. Any may be used although there are a wet method and dry process in a particle- 
size-distribution measuring device. In the case of a wet method, water can be used as a distributed solvent of red phosphorus. 
At this time, alcohol and neutral detergent may perform red phosphorus surface treatment. Moreover, as a dispersant, it is 
also possible to use phosphate, such as hexa specific metaphosphate and specific pyrophosphate. 

[0027] Moreover, red phosphorus 75 micrometers or more reduces [ red phosphorus /, i.e. particle size, / red phosphorus with 
a big particle size contained in red phosphorus ] remarkably fire retardancy, a mechanical property, and recycle nature. 
Therefore, it is desirable that particle size removes red phosphorus 75 micrometers or more by a classification etc. From the 
field of fire retardancy, a mechanical property, and recycle nature, 10 or less % of the weight is desirable still more desirable, 
and the particle size of the red phosphorus content of 75 micrometers or more is 5 or less % of the weight especially 
preferably 8 or less % of the weight. Although there is especially no limit in a minimum, it is so desirable that it is close to 0. 
[0028] The particle size contained in red phosphorus here can measure the red phosphorus content of 75 micrometers or more 
by classifying by the 75-micrometer mesh. That is, particle size can compute [ A / (g) / amount / when classifying lOOg of 
red phosphorus in a 75-micrometer mesh / of residues ] the red phosphorus content of 75 micrometers or more from A / 
100x100 (%). 

[0029] Moreover, conductivity when carrying out extract processing in the hot water of the red phosphorus (C) used by this 
invention (conductivity adds pure-water lOOmL to 5g of red phosphorus here in an autoclave) the conductivity of the extract 
water which carried out extract processing at 121 degrees C for 100 hours, and diluted the filtrate after red phosphorus 
filtration to 250mL(s) - measuring - From the point of the moisture resistance of the mold goods obtained, a mechanical 
strength, an electrical property, and recycle nature, it is usually 0.1-lOOOmicroS/cm, and is 0.1-500microS/cm preferably [ it 
is desirable and ] to 0.1-800microS/cm and a pan. 

[0030] As a commercial item of such desirable red phosphorus, phosphorus chemical-industry company make "NOBA Excel 
140", "NOBA Excel F5", and these commercial items and equivalent devices are mentioned. 

[003 1] the addition of the red phosphorus (C) in this invention -- the styrene resin (A) 100 weight section - receiving -- 0. 1 - 
20 weight section -- desirable -1-15 weight section -- it is 5 - 10 weight section still more preferably. If the addition of fire 
retardancy of red phosphorus (C) is inadequate in under the 0. 1 weight section and exceeds 20 weight sections, the styrene 
resin constituent itself brittleness-izes and practical mechanical physical properties may not be acquired. 
[0032] Moreover, it is desirable to use one sort or two sorts or more of resin chosen from (D) phenol system resin and 
phenoxy system resin in order to raise fire retardancy further in this invention. 

[0033] If the phenol system resin used by this invention is a giant molecule which has two or more phenolic hydroxy I groups, 
it is arbitrary, for example, the resin of a novolak mold, a resol mold, and a thermal reaction mold or the resin which 
denaturalized these is mentioned. These may be non-added curing agent non-hardening resin, semi-hardening resin, or 
hardening resin. Especially, the phenol novolak resin which is non-thermal reaction nature in curing agent un-adding is 
desirable in respect of fire retardancy and economical efficiency. Moreover, especially a configuration is not restricted but the 
shape of the shape of a grinding article, a grain, and a flake, powder, a needle, and liquid etc. can use all. 
[0034] Although especially the molecular weight of phenol system resin is not limited, with the number average molecular 
weight of polystyrene conversion, it is 200-2,000 and the thing of the range of 400-1,500 is especially used preferably from a 
viewpoint of fabrication nature and economical efficiency. In addition, the number average molecular weight of phenol 
system resin can be measured by the GPC method of a tetra-hydra furan solution. 

[0035] the above-mentioned phenol system resin - the need - responding - one sort - or two or more sorts can be used. 
[0036] Moreover, the phenoxy resin used by this invention points out the phenoxy resin or the phenoxy copolymer obtained 
by making an aromatic series dihydric-phenol system compound and epichlorohydrin react by various kinds of blending ratio 
of coal, and it is expressed with the following general formula (1). 
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[0037] 
[Formula 1] 




0— CHa— CM-CH 2 



OH 



(1) 



(X expresses direct coupling, O, S, S02, C (CH3)2 and CH2, and CHPh among the above-mentioned formula, and Ph 
expresses a phenyl group.) 

Although especially the molecular weight of phenoxy system resin is not limited, with the number average molecular weight 
of polystyrene conversion, it is 1,000-1,000,000 and the thing of the range of 1 1,000-25,000 is especially used preferably 
from a viewpoint of fabrication nature and economical efficiency. In addition, the number average molecular weight of 
phenoxy system resin can be measured by the GPC method of a tetra-hydra furan solution. 

[0038] the above-mentioned phenoxy system resin - the need - responding - one sort - or two or more sorts can be used. 
[0039] the addition of one sort or two sorts or more of resin (D) chosen from the phenol system resin used by these this 
inventions, and phenoxy system resin - the styrene resin (A) 100 weight section - receiving - 1 - 30 weight section - 
desirable - 3 - 20 weight section - it is 5 - 10 weight section still more preferably. 

[0040] Moreover, in the flame-retardant-resin constituent of this invention, in order to raise fire retardancy and fabrication 
nature, phosphoric ester may be added further. The phosphoric ester used here is expressed with the following formula (2). 
[0041] 
[Formula 2] 



the inside n of a formula of said formula (2) - zero or more integers - it is - desirable - 0-10 - it is 0-5 especially 
preferably. As for an upper limit, 40 or less are desirable from a fire-resistant point. 

[0042] moreover - although k and m are or more 0 two or less integers, respectively and k+m is or more 0 two or less integer 
- desirable - k and m - respectively - or more 0 one or less integer - k and m are 1 especially preferably, respectively. 
[0043] Moreover, R1-R8 express the same, or the hydrogen which is different from each other or the alkyl group of carbon 
numbers 1-5. As an example of the alkyl group of carbon numbers 1-5, although a methyl group, an ethyl group, n-propyl 
group, an isopropyl group, n-butyl, sec-butyl, tert-butyl, n-isopropyl, neopentyl one, a tert-pentyl radical, 2-isopropyl, 
neopentyl one, a tert-pentyl radical, 3-isopropyl, neopentyl one, a tert-pentyl radical, neo isopropyl, neopentyl one, a tert- 
pentyl radical, etc. are mentioned, hydrogen a methyl group, and an ethyl group are desirable, and hydrogen is especially 
desirable here 

[0044] Moreover, Arl, Ar2, Ar3, and Ar4 express the same or the aromatic series radical permuted by the organic residue 
which does not contain the aromatic series radical or halogen which is different from each other. What the aromatic series 
radical which has a benzene frame, a naphthalene frame, an indene frame, and an anthracene frame is mentioned as this 
aromatic series radical, and has a benzene frame or a naphthalene frame especially is desirable. Although these may be 
permuted by the organic residue (preferably organic residue of carbon numbers 1-8) which does not contain a halogen and 
there is especially no limit also in the number of substituents, it is desirable that they are 1-3 pieces. As an example, although 
aromatic series radicals, such as a phenyl group, a tolyl group, a xylyl group, a KUMENIRU radical, a mesityl radical, a 
naphthyl group, an indenyl group, and an anthryl radical, are mentioned, a phenyl group, a tolyl group, a xylyl group, a 
KUMENIRU radical, and a naphthyl group are desirable, and especially a phenyl group, a tolyl group, and a xylyl group are 
desirable. Moreover, Z expresses direct coupling, O, S, S02, C (CH3)2 and CH2, and CHPh, and Ph expresses a phenyl 
group. 

[0045] The above-mentioned phosphoric ester may use together one sort or two sorts or more. The amount of the phosphoric 
ester used can usually be used in 0.1 - 30 weight section to the styrene resin (A) 100 weight section from mechanical physical 
properties, thermal resistance, fabrication nature, and a fire-resistant viewpoint. 

[0046] The flame-retardant-resin constituent of this invention can add carbon black and a coloring agent further. Here, carbon 




(2) 



X: 
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black and a coloring agent are the pigments which can generally be blended with thermoplastics, and to the styrene resin (A) 
100 weight section, the addition is 0.01 - 30 weight section, and is preferably added in the range of 0.05 - 10 weight section 
from a viewpoint of toning nature, fire retardancy, and mechanical physical properties. 

[0047] Furthermore, the flame-retardant-resin constituent of this invention may blend the salt of triazine compound, cyanuric 
acid, or isocyanuric acid, the salt of such triazine compound, cyanuric acid, or isocyanuric acid -- the addition product of 
cyanuric acid or isocyanuric acid, and triazine compound - it is -- usually ~ 1 to 1 (mole ratio) - further, the salt of triazine 
compound, cyanuric acid, or isocyanuric acid is the addition product of cyanuric acid or isocyanuric acid, and triazine 
compound, and are usually 1 to 1 (mole ratio) and an addition product which has the presentation of 1 to 2 (mole ratio) by the 
case. 

[0048] As the above-mentioned triazine compound, a melamine, benzoguanamine, acetoguanamine, the 2-amide -4, 6- 
diamino-l,3,5-triazine, a monochrome (hydroxymethyl) melamine, a JI (hydroxymethyl) melamine, the Tori 
(hydroxymethyl) melamine, etc. are mentioned. 

[0049] The salt with triazine compound, cyanuric acid, or isocyanuric acid is powder obtained by filtering a water slurry and 
this slurry nothing and after mixing well and making both salt form in the shape of a particle, and drying the mixture of 
triazine compound, cyanuric acid, or isocyanuric acid, and differs from mere mixture. This salt does not have the completely 
pure need and unreacted triazine compound thru/or cyanuric acid, and isocyanuric acid may remain. 
[0050] Moreover, a 0.01-100-micrometer thing can be used for the mean particle diameter of the salt before being blended 
with resin from a viewpoint of the fire retardancy of mold goods, and a mechanical strength and front-face nature. Moreover, 
when the dispersibility of the above-mentioned salt is bad, dispersants, such as tris (beta-hydroxyethyl) isocyanurate, may be 
used together. 

[0051] Moreover, the flame-retardant-resin constituent of this invention can also add antistatic agents, such as lubricant, such 
as the ultraviolet ray absorbent of anti-oxidants, such as a stabilizer of a phosphorus system and a phenol system, a phenol 
system, a phosphite system, and a sulfur system, a hindered phenol system, a benzotriazol system, a benzophenone system, a 
benzoate system, and a cyanoacrylate system, a wax, a higher fatty acid, an acid ester system and an acid-amide system, and 
also higher alcohol, and a plasticizer, an amine system, a sulfonic-acid system, and a polyether system, etc. according to the 
purpose. 

[0052] The flame-retardant-resin constituent of this invention is usually manufactured by the well-known approach. What is 
necessary is for there to be especially no limit in the approach of carrying out melting kneading of one sort or two sorts or 
more of resin chosen from styrene resin (A) (inorganic bulking agent B) (red phosphorus C) (D) phenol tree system resin and 
phenoxy system resin, and the other required additives, and just to be able to perform the mechanical shear under the melting 
condition of styrene resin, such as a single screw extruder, a twin screw extruder, and a kneader. The extruder which can be 
manufactured continuously preferably, especially a twin screw extruder are advantageous in respect of productivity. 
Moreover, it is also fond to prepare a vent-port in order to remove the moisture generated at the time of melting kneading, 
and the volatile component of low molecular weight, and it is used. In using an extruder, there is especially no limit also in 
the approaches of supply, such as the approach of supplying all components from feed opening, and the approach of 
supplying styrene resin (A) and red phosphorus (C) from feed opening of the upstream of an extruder, and supplying an 
inorganic bulking agent (B) component from feed opening of the downstream. Moreover, before supplying a raw material to 
an extruder etc., you may mix with a blender etc. beforehand. 

[0053] Especially in using an extruder, here Productivity, operability, safety, From a viewpoint of the dispersibility of red 
phosphorus and the fire retardancy of the flame-retardant-resin constituent obtained, and a mechanical property Once carry 
out melting kneading of a part of resinous principle, the whole quantity of red phosphorus (C), or the part finally blended, and 
a resin constituent with high red phosphorus concentration (E) is manufactured. The approach of carrying out melting 
kneading of one sort or two sorts or more of resin chosen from the remaining resinous principle, (D) phenol system resin, and 
phenoxy system resin and a resin constituent with high red phosphorus concentration (E), and the additive which can be 
further used for other arbitration if needed with an extruder is used preferably. 

[0054] Or melting kneading of the part, the red phosphorus (C), and the additive that can be used for arbitration in addition to 
this of the resinous principle finally blended is once carried out. A resin constituent with red phosphorus concentration higher 
than the amount of red phosphorus which should actually be blended with a flame-retardant-resin constituent (E) is 
manufactured. It is adjusted by carrying out melting kneading of the additives other than the additive which can be used for 
the arbitration added a red phosphorus high concentration resin constituent (E) and if needed in the manufacture phase of a 
resin constituent with high red phosphorus concentration (E) to the remaining resinous principle. 

[0055] In addition, as an example of the above "a part of resinous principle finally blended", "some or all" of styrene resin 
(A), and "some or all" of one sort or two sorts or more of resin (D) chosen from phenol system resin and phenoxy system 
resin can be illustrated. 

[0056] It is desirable that they are red phosphorus (C) 20 - the 200 weight sections to the styrene resin 100 weight section as a 
red phosphorus high concentration article (E) it is unrefined from styrene resin (A). 

[0057] Moreover, it is desirable that they are red phosphorus (C) 20 - the 200 weight sections to one sort or two sorts or more 
of resin 100 weight sections chosen from phenol system resin and phenoxy system resin as a red phosphorus high 
concentration article (E) it is unrefined from one sort or two sorts or more of resin chosen from phenol system resin and 
phenoxy system resin. 

[0058] Moreover, as a red phosphorus high concentration article (E) it is unrefined from phenol system resin, fine-particles- 
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like phenol system resin and the powder-mixing object of red phosphorus (C) can also be used. 

[0059] The flame-retardant-resin constituent obtained in this way can usually be fabricated by the well-known approach, and 
can be used as the moldings article of all the configurations of mold goods, such as injection molding, extrusion molding, and 
compression molding, a sheet, a film, etc. It is suitable for especially an injection-molded product application especially. 
Moreover, it is suitable also for complicated fabrication articles of a configuration, such as mold goods, insertion mold goods, 
etc. which have the weld section and a hinge region, and light-gage mold goods, and suitable for various machine mechanism 
elements, electric electronic parts, or autoparts. 

[0060] For example, various gear, various cases, a sensor, an LED lamp, a connector, A socket, a resistor, a relay case, a 
switch, a coil bobbin, a capacitor, A variable condenser case, an optical pickup, a radiator, various terminal assemblies, a 
transformer, a plug, A printed wired board, a tuner, a loudspeaker, a microphone, headphone, The small motor and magnetic- 
head base, a power module, housing, A semi-conductor, liquid crystal display components, FDD carriage, a FDD chassis, 
The electrical and electric equipment and electronic-parts;VTR components represented by HDD components, a motor brush 
electrode holder, a parabolic antenna, the computer associated part, etc., Television components, an iron, a hair dryer, rice 
cooker components, microwave oven components, Voice device components, such as sound components and an audio laser 
disc (trademark) compact disk, The home represented by lighting components, refrigerator components, air-conditioner 
components, typewriter components, word processor components, etc., Office electrical-and-electric-equipment product 
components, an office computer associated part, a telephone associated part, A facsimile associated part, a copying machine 
associated part, the fixture for washing, oilless bearing, The machine associated part represented by various bearing, such as 
stern bearing and submerged bearing, motor components, a writer, the typewriter, etc., The optical instrument, precision 
instrument associated part which are represented by a microscope, a binocular, a camera, the clock, etc., An AC-dynamo 
terminal, an AC-dynamo connector, an I.C. regulator, Various bulbs, such as the potentiometer base for light DIYA, and an 
exhaust gas bulb, Fuel relation / exhaust air system and inhalation-of-air system various pipes, an air intake nozzle snorkel, 
An intake manifold, a fuel pump, engine-cooling-water joint, A carburetor main body, a carburetor spacer, an exhaust air gas 
sensor, A cooling water sensor, an oil-temperature sensor, a brake putt wear sensor, A throttle position sensor, a crankshaft 
position sensor, An air flow meter, a brake bat wear sensor, the thermostat base for air-conditioners, A heating warm air flow 
control valve, the brush electrode holder for radiator motors, A water-pump impeller, turbine ** Inn, windshield-wiper-motor 
relation components, DEYUSUTORIBYUTA, starter SUITCHI, a starter relay, the wire harness for transmission, A window 
washer nozzle, an air-conditioner panel SUITCHI substrate, the coil for fuel relation electromagnetism valves, The connector 
for fuses, a horn terminal, an electric equipment article electric insulating plate, a step motor rotor, a lamp socket, a lamp 
reflector, a lamp housing, a brake piston, a solenoid bobbin, an engine oil filter, an ignition case, and play - an appliance, 
although it is useful for various applications, such as an implement, a toiletries supply, an amusement supply, a toy supply, a 
chemical processing plant, and aeronautical-navigation components Especially taking advantage of the description of this 
invention, it can use as the components of a home electrical machinery and apparatus and OA equipment and housing, and 
autoparts in the above. 
[0061] 

[Example] Hereafter, an example explains the effectiveness of this invention to a detail further. The section expresses the 
weight section altogether here. The measuring method of each property is as follows. 

[0062] (1) In accordance with the valuation basis set to UL94, fire retardancy was evaluated using the ISby fire-resistant 
Toshiba Machine55EPN injection molding machine about the test piece for fire-resistant evaluation obtained by carrying out 
injection molding on conditions with a molding temperature [ of 250 degrees C ], and a die temperature of 60 degrees C. 
Fire-resistant level falls in order of V-0>V-1>V-2>HB. Moreover, in V-2 or more evaluations, the sum total of the burn time 
of five samples was made into the fire-resistant index. 

[0063] (2) It is ASTM using an ISby mechanical physical-properties Toshiba Machine55EPN injection molding machine 
about the test piece of the 1/4 inch thickness obtained by carrying out injection molding on conditions with a molding 
temperature [ of 250 degrees C ], and a die temperature of 60 degrees C. A bending elastic modulus and bending stress were 
measured according to D-790. 

[0064] (3) It is ASTM using an ISby impact property Toshiba Machine55EPN injection molding machine about the test piece 
(with a notch) of the 1/4 inch thickness obtained by carrying out injection molding on conditions with a molding temperature 
[ of 250 degrees C ], and a die temperature of 60 degrees C. Eye ZODDO impact strength was measured according to D-256. 
[0065] (4) Test piece of the 1/4 inch thickness obtained using the ISby heat-resistant Toshiba Machine55EPN injection 
molding machine by carrying out injection molding on conditions with a molding temperature [ of 250 degrees C ], and a die 
temperature of 60 degrees C ASTM Load deflection temperature (DTUL) was measured according to D-648 (load: 
1.82MPa), 

[0066] The styrene resin (A) used for example of reference 1 this invention is as follows. 

[0067] A-l: The suspension polymerization of the monomer which consists of the styrene 70 weight section and the 
acrylonitrile 30 weight section in the polymerization tank equipped with stirring equipment was carried out, and styrene resin 
"A-l" was prepared. It was 0.50 dl/g, as a result of dissolving in a methyl ethyl ketone and measuring limiting viscosity 
within a 30-degree C thermostat, after drying the obtained bead-like resin enough. 
[0068] A-2: Toray Industries ABS plastics "Toyo Lack 500." 

[0069] The inorganic bulking agent (B) used for example of reference 2 this invention is as follows. 
[0070] B-l: Nippon Electric Glass glass fiber 'T-340/P" 
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B-2: Nippon Electric Glass glass powder "EPG-M70E." 

[0071] The red phosphorus (C) used for example of reference 3 this invention is as follows. In addition, conductivity added 
pure-water lOOmL to 5g of red phosphorus, carried out extract processing at 121 degrees C among the autoclave for 100 
hours, diluted the back liquid which filtered red phosphorus to 250mL(s), and measured it using the conductivity meter (the 
YOKOGAWA ELECTRIC CORP. make, personal SC meter). 

[0072] C-1: Red phosphorus made from the phosphorus chemical industry which covered non-ground red phosphorus with 
the aluminum hydroxide, and was further covered with thermosetting phenol resin "NOBA Excel 140" 
Mean particle diameter of 30 micrometers, conductivity S/cmC -2 of 200micro: Red phosphorus made from the phosphorus 
chemical industry which covered grinding red phosphorus with the magnesium hydroxide, and was further covered with 
thermosetting phenol resin "NOBA red 120" 

The mean particle diameter of 38 micrometers, conductivity S/cm of 1200m icro, 15% of red phosphorus contents with a 
particle size of 75 micrometers or more. 

[0073] The resin (D) used for example of reference 4 this invention is as follows. 
[0074] D-l: Phenol novolak resin made from Sumitomo DEYUREZU "PR53195" 
D-2: Tohto Kasei phenoxy resin - "-- FENOTOTO YP-50." 

[0075] The red phosphorus high concentration article (E) used for example of reference 5 this invention is as follows. 
[0076] E-l :, mixing the 43 sections for the red phosphorus "NOBA Excel 140" by the phosphorus chemical-industry 
company of C-1 as red phosphorus (C), and performing a nitrogen flow to the styrene resin 100 weight section manufactured 
in A-l The high concentration article (E-l) of styrene resin of melting extrusion and 30% of red phosphorus concentration 
was adjusted with the resin temperature of 250 degrees C using 30mm of diameters of a screw, and the direction rotation of 
the same axle biaxial extruder (Japanese-made steel company make, TEX-30) of ratio-of-length-to-diameter=45.5. 
[0077] E-2: Having mixed the 100 sections for the red phosphorus "NOBA Excel 140" by the phosphorus chemical-industry 
company of C-1 as red phosphorus (C), and performing a nitrogen flow to the phenol novolak resin "PR53 195" 100 weight 
section made from Sumitomo DEYUREZU, it mixed with the Henschel mixer and the red phosphorus high concentration 
fine-particles article (E-2) of phenol novolak resin of 50% of red phosphorus concentration was adjusted. 
[0078] E-3: As opposed to the YP-50" 100 weight section the Tohto Kasei make of D-2 - phenoxy resin "FENOTOTO [ ] - 
Mixing the 100 sections for the red phosphorus "NOBA Excel 140" by the phosphorus chemical-industry company of C-1 as 
red phosphorus (C), and performing a nitrogen flow The high concentration article (E-3) of phenoxy resin of melting 
extrusion and 50% of red phosphorus concentration was adjusted with the resin temperature of 180 degrees C using 30mm of 
diameters of a screw, and the direction rotation of the same axle biaxial extruder (Japanese-made steel company make, TEX- 
30) of ratio-of-length-to-diameter=45.5. 

[0079] According to the blending ratio of coal shown in one to examples 1-7 and example of comparison 4 table 1, from 
hopper opening of this direction rotation biaxial extruder (Ikegai make PCM-30) of 25, 30mm of diameters of a screw and 
ratio of length to diameter carried out package supply, and carried out melting extrusion of each component by the resin 
temperature of 250 degrees C, and screw-speed 150rpm. Injection molding was presented with the obtained pellet after 3- 
hour desiccation at 80 degrees C, and the target test piece was fabricated. The evaluation result was also united and it 
indicated to Table 1. 
[0080] 
[Table 1] 

SI 







»***» 


mmmamws. 






(A) 


(B) 


(C) 


(D) 




ft* 


tttffc* 




orn 






























my* 




1MB 












mm 








mm 








01S4 


ttM39B9 














mmm 


ftftS 


ass 


mmm 




sec 


Gfa 


»» 


j/i 




* 


1 


A-l : 109 


9-1 : 30 


C-1 : 10 


D-l : 19 


V-l 


92 


7.74 


111 


35 


194 


* 


2 


Art : lit 


9-1 : 19 


C-l : 19 


B-l : Id 


i-i 


179 


4.48 


79 


81 


99 


m 


3 


A-l: IO 


B-l : 89 


<H : 19 


9-1 : 19 


T-l 


199 


6. IS 


19! 


44 


92 




4 


A-t : 109 


B-2 : 39 


C-1 : 19 


D-l : 10 


T-i 


100 


7.71 


129 


84 


194 




§ 


A-l : 109 


B-l : 39 


C-1 : 10 


B-l :. 10 


V-l 


194 


7.W 


118 


99 


193 




6 


A-l : 100 


9-1 : 39 


C-l : 10 




f-1 


239 


7.34 


114 


43 


193 




7 


A-l : 190 


B-l : 39 


C-1 : 10 


9-1 : 10 


V-l 


193 


7.39 


III 


19 


194 


it 


1 


A-l : 199 




C-1 : 10 


9-1 : 10 


BB 




3.31 


83 


18 


90 


6 


2 


A-l : 199 


B-l : 100 


C-l : 19 


D-l : 10 




»**9T 


WS*9J 








M 


3 


A-l : 199 


B-l ; 39 




B-l ; W 


m 




7.44 


119 


49 


194 




4 


A-l : 199 




C-1 : 30 


D-l : 10 















http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



•JP,2000-351881,A [DETAILED DESCRIPTION] 



Page 8 of 10 



The following things are clearer than the example of Table 1, and the example of a comparison. 

[0081] It turns out that V-l or more fire retardancy set to UL94 is acquired, and the constituent which consists of (A) styrene 
resin of examples 1-7, a (B) inorganic bulking agent, and (C) red phosphorus has the outstanding fire retardancy, a bending 
elastic modulus, bending stress and shock resistance, and thermal resistance compared with the example 1 of a comparison. 
Especially, from examples 1 and 3, the thing using an AS resin has short burn time, and can acquire higher fire retardancy. In 
the example 3 of a comparison, although a bending elastic modulus, bending stress, shock resistance, and thermal resistance 
were high, fire retardancy was not acquired at all. 

[0082] Burn time has very many that used the red phosphorus which is conductivity S/cm of 200micro, and the comparison 
of examples 1 and 5 shows excelling especially in fire retardancy. Furthermore, as for fire retardancy, what added phenol 
resin and phenoxy resin to the resin constituent is more higher than the comparison of examples 1, 7, and 6. 
[0083] By this example, it was inferior to the example 2 of a comparison at fabrication nature, so that injection molding was 
impossible for what carried out 100 weight sections addition of the (B) inorganic bulking agent. Moreover, from the example 
4 of a comparison, although injection molding could do what carried out 30 weight sections addition of the (C) red 
phosphorus, mold goods could not present evaluation easily, namely, a practical mechanical strength was not obtained. 
[0084] Instead of [ opening / of this direction rotation biaxial extruder (Ikegai make PCM-30) of 25 / hopper ] eight to 
example 10 red phosphorus (C), according to the combination shown in Table 2, 30mm of diameters of a clew and ratio of 
length to diameter carried out package supply, and carried out melting extrusion of each component by the resin temperature 
of 250 degrees C, and screw-speed 150rpm using the red phosphorus high concentration article (E) shown in the example 5 
of reference. Injection molding was presented with the obtained pellet after 3-hour desiccation at 80 degrees C, and the target 
test piece was fabricated. The evaluation result was also united and it indicated to Table 2. In addition, the amount of styrene 
resin in a red phosphorus high concentration article, the amount of phenol system resin, the amount of phenoxy resin, and the 
amount of red phosphorus were indicated in the term of the red phosphorus high concentration article of front Naka. When 
the red phosphorus high concentration article (E-l) it is unrefined from styrene resin was used as a red phosphorus high 
concentration article, it added so that the amount of styrene resin in a resin constituent might become the 100 sections. 
[0085] 
[Table 2] 
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The inclination for a mechanical strength of what used the red phosphorus high concentration article to also improve by burn 
time becoming short is accepted from the comparison of the example 8 which used the red phosphorus high concentration (E- 
1) which consists of an example 1 using red phosphorus (C), and styrene resin, and the example 9 which used the red 
phosphorus high concentration article (E-2) it is unrefined from phenol system resin. 

[0086] Moreover, from the comparison of the example 10 which used the red phosphorus high concentration article (E-3) it is 
unrefined from the example 7 using red phosphorus (C), and phenoxy resin, the inclination for a mechanical strength of what 
used the red phosphorus high concentration article to also improve by burn time becoming short is accepted. 
[0087] 

[Effect of the Invention] This invention is obtaining the resin constituent which was made to give advanced fire retardancy to 
styrene resin, without using a halogen system organic compound, and was excellent in a mechanical strength and thermal 
resistance. 

[0088] The flame-retardant-resin constituent obtained by this invention and its mold goods are suitable for a household- 
electric-appliances device, OA equipment, components, housing of an automobile, etc. 
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